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CLAIMS " ~ " 

[Claim(s)] — _=___= 

[Claim 1] In the magnetic-recording medium by which it has two or more film by which the laminating was 
carried out on the substrate and this substrate, and said two or more film has the magnetic film with which 
information is recorded The inorganic compound film which has the noncrystalline grain boundary phase which 
encloses the particle and this particle of a crystalline substance is prepared between said substrates and said 
magnetic films. Said magnetic film The magnetic-recording medium by which mean particle diameter of said 
magnetic particle is characterized by the standard deviation (sigma) of 4-1 5nm and particle size being said 25% 
or less of mean particle diameter including the magnetic particle of a crystalline substance. 
[Claim 2] In the magnetic-recording medium by which it has two or more film by which the laminating was 
carried out on the substrate and this substrate, and said two or more film has the magnetic film with which 
information is recorded The inorganic compound film which has the noncrystalline grain boundary phase which 
encloses the particle and this particle of a crystalline substance is prepared between said substrates and said 
magnetic films. Said magnetic film The magnetic-recording medium by which it has the noncrystalline grain 
boundary phase which encloses the magnetic particle and this magnetic particle of a crystalline substance, and 
mean particle diameter of said magnetic particle is characterized by the standard deviation (sigma) of 4-1 5nm 
and particle size being said 25% or less of mean particle diameter, 

[Claim 3] In the magnetic-recording medium by which it has two or more film by which the laminating was 
carried out on the substrate and this substrate, and said two or more film has the magnetic film with which 
information is recorded The 1 st constituent which the inorganic compound film which has the noncrystalline 
grain boundary phase which encloses the particle and this particle of a crystalline substance is prepared 
between said substrates and said magnetic films, and said inorganic compound film becomes from the oxide of 
the crystal structure of a NaCI mold or a spinel mold. It is constituted by the 2nd constituent which consists 
of the oxide, nitride, or boride of an element of an I-V group, the [ of the periodic table ] — said particle and 
said grain boundary phase The magnetic-recording medium characterized by both containing many 1st 
constituent in said particle rather than said grain boundary phase including the 1st constituent and the 2nd 
constituent. 

[Claim 4] the oxide, nitride, or boride which is 85 - 98wt% and said 2nd constituent about the oxide said whose 
particle is the 1st constituent — 35 - 2wt» — the oxide, nitride, or boride which is 50 - 90wt% and the 2nd 
constituent about the oxide said whose grain boundary phase it contains and is the 1st constituent — 50 - 
10wt% — the included magnetic-recording medium according to claim 3. 

[Claim 5] The magnetic-recording medium according to claim 3 whose oxide of the NaCI mold crystal structure 
of said 1st constituent is cobalt oxide (CoO), ferrous oxide (Fe 203), magnesium oxide, manganese oxide 
titanium oxide, copper oxide, or nickel oxide. 

[Claim 6] The magnetic-recording medium according to claim 3 whose oxide of the spinel mold crystal 
structure of said 1st constituent is cobalt oxide (Co 304) and an iron oxide (Fe 304). 

[Claim 7] The magnetic-recording medium according to claim 3 whose width of face of a grain boundary phase 
the minor axis/major axis of said 25% or less of mean particle diameter and said particle is [ the standard 
deviation (sigma) of 4-1 5nm and particle size 3 0.7-1,0 for the mean particle diameter of said particle and is 
0.1-2nm. 

[Claim 8] The magnetic-recording medium according to claim 3 which is the alloy with which said magnetic film 
contains Co, 

[Claim 9] The magnetic-recording medium according to claim 3 which has the noncrystalline grain boundary 
phase to which said magnetic film surrounds the magnetic particle and this magnetic particle of a crystalline 
substance. 

[Claim 10] said grain boundary phase — the [ of the periodic table ] — the magnetic-recording medium 
containing the oxide, nitride, or boride of an element of an I-V group according to claim 3. 
[Claim 1 1] This interlayer is a magnetic-recording medium according to claim 3 whose standard deviation 
(sigma) of 4-1 5nm and particle size the interlayer is prepared between said inorganic compound film and said 
magnetic films, and the mean particle diameter of this interlayer particle is said 25% or less of mean particle 
diameter including the interlayer particle of a crystalline substance. 

[Claim 12] Said interlayer is a magnetic-recording medium according to claim 11 which has a noncrystalline 
grain boundary phase surrounding said interlayer particle and this interlayer particle of a crystalline substance. 
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[Claim 13] In the process of the magnetic-recording medium by which it has the magnetic film with which two 
or more film by which the laminating was carried out, and these two or more film record information, and the 
inorganic compound film was prepared between said suostrates and said magnetic films on the substrate The 
1st target constituted from an oxide which has the crystal structure of a NaCI moid or a spinel mold, the 
[ periodic table ] — the process of the rr.agnetic-recoraing medium characterized by carrying out the spatter 
of the 2nd target constituted from at least one sort of an I-V group's oxide, a nitride, and boride 
simultaneously, and forming the inorganic compound film, 

[Claim 14] In the process of the magnetic-recordirg medium by which it has the magnetic film with which two 
or more film by which the laminating was carried out, and these two or more film record information, and the 
inorganic compound film was prepared between said substrates and said magnetic films on the substrate the 
[ oxide / which has the crystal structure of a NaCI molo or a spinel mold /, and periodic table ]— the process 
of the magnetic-recording medium characterized by carrying out the spatter of the target which mixed the 
compound which consists of at least one sort of an Mr group's oxide, a nitride, and boride, and forming the 
inorganic compound film. 

[Claim 15] In the process of the magnetic-recording medium by which it has the magnetic film with which two 
or more film by which the laminating was carried out, and these two or more film record information, and the 
inorganic compound film was prepared between said substrates and said magnetic films on the substrate At 
least one sort of elements of Cr, Ta, and Nb. and the 1st target which consists of Co and Pt. the [ periodic 
table ] — the process of the magnetic-recording medium characterized by carrying out the spatter of the 2nd 
target which consists of at least one sort of an I-V group's oxide, a nitride, and boride simultaneously, and 
forming a magnetic film. 

[Claim 16] In the process of the magnetic-recording medium by which it has the magnetic film with which two 
or more film by which the laminating was carried out, and these two or more film record information, and the 
inorganic compound film was prepared between said substrates and said magnetic films on the substrate the 
[ at least one sort of elements of Cr, Ta, and Nb, Co ano Pt, and / periodic table ] — the process of the 
magnetic-recording medium characterized by carrying out the spatter of the target which consists of mixture 
with at least one sort of compounds of an H-V group's oxide, a nitride, and boride. and forming a magnetic film. 
[Claim 17] The magnetic recording medium characterized by using a magnetic-recording medium according to 
claim 1 , 2, or 3. 



[Translation done.] 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAI LED DESCraf^ION ' ™ 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to high performance and a highly reliable magnetic-recording 

medium, and the magnetic recording medium that used it for the process and a list 

[0002] 

[Description of the Prior Art] JP.1 0-1 777 1 2.A is the magnetic-recording medium which carried out the 
laminating of the 1st substrate layer which consists of Ta and B on a glass substrate, the 2nd substrate layer 
which uses Cr as a principal component, and the magnetic layer. The 1st substrate layer The role which 
adjusts the grain size of the 2nd substrate layer and a magnetic layer is played, and it is indicated that it is 
satisfied with the form which reflects the detailed crystal of the 1st substrate layer as it is of high coercive 
force and both the properties of a low noise since the 2nd substrate layer and a magnetic layer are formed. 
[0003] JP.6-259743.A is the magnetic-recording medium which carried out the laminating of the 2nd substrate 
layer which has the NaCI mold crystal structure on a nonmagnetic substrate, the 1st substrate layer with 
body-centered cubic structure, and the magnetic film with hexagonal-closest-packing structure, and it is 
indicated that the crystal stacking tendency of a magnetic film improves. 

[0004] The crystal grain child who JP.7-31 1929.A is the magnetic-recording medium in which the magnetic 
thin film was formed on the NiP substrate film, and constitutes a magnetic thin film is separated by the grain 
boundary part containing a non-ferromagnetism nonmetal phase, and having high holding power and low 
medium noise figure is indicated. 

[0005] JP T 11-66533,A among Cr, Pt, Ta, nickel, Ti, Ag, Cu, aluminum, Au, W, Mo, Nb, V, Zr, and Zn Moreover, 
one sort of metals, Or by the magnetic-recording medium in which the magnetic thin film was formed on the 
nonmagnetic substrate layer of two or more sorts of alloys, as for the magnetic film, many magnetic particles 
have the structure separated with the grain boundary phase which consists of the same configuration element 
as a magnetic particle, and excelling in magnetic properties, such as noise figure and coercive force, is 
indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the aforementioned conventional technique, a limit is 
in control of distribution of the magnetic particle size of the magnetic film which constitutes a magnetic-disk 
medium, and crystal grain child size, and the very fine particle and the big and rough particle lived together in 
the magnetic film. When recording information on such a magnetic film, the detailed magnetic particle might be 
influenced of the leakage field from a surrounding big and rough particle, or big magnetic particles might act 
mutually, and the noise might occur. Stable record cannot be performed, if such a noise occurs when 
performing super-high density record exceeding 2 20 Gb(s)/inch. 

[0007] The object of this invention is to offer the magnetic-recording medium which is stabilized and can 
perform high density record, and Its process. 

[0008] Moreover, it is in offer of the magnetic recording medium using the above-mentioned magnetic- 
recording medium. 
[0009] 

[Means for Solving the Problem] When the persons from a book grew up the magnetic film on the inorganic 
compound film which consists of a crystalline particle and a noncrystalline grain boundary phase which 
encloses a crystalline particle, the particle size and particle size distribution (uniformity which in other words 
is the particle size) of a crystalline particle of the inorganic compound film found out that the particle size and 
particie size distribution of a magnetic particle of a magnetic film were reflected, 

[0010] And making small particle size distribution of the crystalline particle of the inorganic compound film, i.e., 
by controlling the crystalline particle of the inorganic compound film to a detailed homogeneity particle size, 
the magnetic particle uniform [ particle size ] and detailed was arranged regularly, and found out that the 
magnetic film which is stabilized and can perform high density record could be obtained. 
[0011] Moreover, when a magnetic film consisted of a sludge (grain boundary phase) which deposited in the 
grain boundary of a crystalline magnetic particle and a magnetic particle, the magnetic particle of a magnetic 
film was more detailed, and it found out that particle size became uniform. 

[0012] Moreover, when the particulate structure of a magnetic film being controllable by preparing an 
interlayer between the inorganic compound film and a magnetic film, and controlling the particle size and 
particle size distribution of a crystalline particle of an interlayer and an interlayer consisted of a sludge (grain 
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boundary phase) which deposited in the grain boundary of a crystalline particle and a crystalline particle, 
especially the crystal grain child of a magnetic film was more detailed, and found out that particle size became 
uniform. The summary of this invention is as follows. 

[0013] [1] In the magnetic-recording medium by which it has two or more film by which the laminating was 
carried out on the substrate and this substrate, and said two or more film has the magnetic film with which 
information is recorded The inorganic compound film which has the noncrystalline grain boundary phase which 
encloses the particle and this particle of a crystalline substance is prepared between said substrates and said 
magnetic films. As for said magnetic film, the standard deviation (sigma) of 4-1 5nm and particle size has the 
mean particle diameter of said magnetic particle in the magnetic-recording medium which is said 25% or less of 
mean particle diameter including the magnetic particle of a crystalline substance. 
[0014] [2] Said magnetic film is in said magnetic-recording medium which has the noncrystalline grain 
boundary phase which encloses the magnetic particle and this magnetic particle of a crystalline substance. 
[0015] [3] the [the 1st constituent which said inorganic compound film becomes from the oxide of the crystal 
structure of a NaCI mold or a spinel mold, and / of the periodic table ] — it is constituted by the 2nd 
constituent which consists of the oxide, nitride, or boride of an element of an I-V group, and said particle and 
said grain boundary phase are both in said magnetic-recording medium by which many 1st constituent is 
contained in said particle rather than said grain boundary phase including the 1st constituent and the 2nd 
constituent. 

[0016] the [ 1st constituent / which forms an oxide with the crystal structure of (a) NaCI mold or a spinel 
mold as inorganic compound film suitable for the magnetic-recording medium of this invention /. and (b) 
periodic table ] — it is the Inorganic compound film containing at least one sort of the 2nd constituent chosen 
from an I-V group's oxide, a nitride, and boride. 

[0017] Especially as oxide with a NaCI mold crystal structure, at least one sort chosen from cobalt oxide 
(CoO), ferrous oxide {Fe 203), magnesium oxide, manganese oxide, titanium oxide, copper oxide, or nickel oxide 
is good. 

[0018] Moreover, as oxide with a spinel mold crystal structure, cobalt oxide (Co 304) and an iron oxide (Fe 
304) are good. 

[0019] The crystalline particle of the inorganic compound film is (a):(b) =65-98wt%:35 - 2wt%, and a grain 
boundary phase is (a):(b) =50-90wt%:50 - 10wt\ and is good to use that in which a crystal grain child and a 
grain boundary phase contain (a) and (b). At this time, (a) always exists in the crystalline particle of the 
inorganic compound film mostly from a grain boundary phase, particle size is [ the standard deviation (sigma) 
of 4-1 5nm and particle size ] 25% or less of mean particle diameter, and, as for the width of face of a grain 
boundary phase, a minor axis/major axis is set to 0.1-2nm in 0.7-1.0. 

[0020] Co is made into a subject and the ferromagnetic which consists of an alloy containing at least one sort 
of elements of Pt, and Cr, Ta and Nb is used for the magnetic film formed on the inorganic compound film. 
This ferromagnetic has the structure where at least one sort of elements of Cr. Ta, and Nb deposit in the 
grain boundary of the crystal grain child who makes Co a subject, and a crystal grain child. 
[0021] The particle size and particle size distribution of a magnetic particle of a magnetic film become almost 
the same as the thing of the inorganic compound film reflecting the particulate structure of the inorganic 
compound film. Therefore, a magnetic particle is detailed and the magnetic film of homogeneity particle size is 
obtained. 

[0022] the grain boundary of a magnetic particle — the [ periodic table ] — at least one sort of oxide [ of an 
I-V group ],. nitride, and boride ** may deposit. In this case, more reflecting the particulate structure of the 
inorganic compound film, in the magnetic particle of a magnetic film, for a path, the range of 4-15nm, and a 
minor axis/m^jor axis is 0.7-1.0, and, as for the particle size and particle size distribution of a magnetic 
particle of a magnetic film, the standard deviation (sigma) of a path becomes 25% or less of mean particle 
diameter. 

[0023] Moreover, the particle size and particle size distribution of a magnetic particle of a magnetic film reflect 
the particulate structure of the inorganic compound film more as the difference of the lattice constant of the 
magnetic particle of a magnetic film and the lattice constant of the particle of the inorganic compound film is 
less than **10%. 

[0024] The metal membrane of Cr system is used for the interlayer formed between the inorganic compound 
film and a magnetic film. In the particle size and partlcfe size distribution of metal particles of an interlayer, the 
particle size and particle size distribution of a magnetic particle of a magnetic film reflect the particulate 
structure of the metal particles of an interlayer reflecting the particulate structure of the inorganic compound 
film. That is, the particle size and particle size distribution of a magnetic particle of a magnetic film become 
almost the same as the thing of the inorganic compound film, a magnetic particle is detailed and the magnetic 
film of homogeneity particle size is obtained. 

[0025] moreover, an interlayer — the grain boundary of the metal particles of Cr system — the [ periodic 
table ] — at least one sort of an I-V group's oxide, a nitride, and boride may deposit. In this case, the particle 
size and particle size distribution of a magnetic particle of a magnetic film reflect the particulate structure of 
the inorganic compound film more. 
[0026] 

[Embodiment of the Invention] [Process] The process of the Inorganic compound film of this invention is 
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explained, for forming the inorganic compound film on a substrate — (A) Target (B) which consists of an oxide 
with the NaCI mold crystal structure or the spinel moid crystal structure the [ periodic table ] — a spatter is 
performed using the mixed target which performed the spatter simultaneously using two targets of the target 
which consists of at least one sort of an 1-V group's oxide, a nitride, and boride, or mixed (B) with (A). 
[0027] the [ target / which makes Co a subject and consists of at least one sort of Pt, and Gr, Ta and Nb in 
order to form a magnetic film on the inorganic compound film /, and periodic table ] — a spatter is carried out 
using the mixed target which carried out the spatter of the target which consists of at least one sort of an I-V 
roup's oxide, a nitride, and boride simultaneously, or mixed these raw materials. At this time, it is good to 
adjust the surface ratio or the mixing ratio of a target so that it may become at least one-sort chosen [ as 
opposed to / at least one sort / 65 - 98wt% 3 from inside of oxide [ of the periodic table Ith - V group ], 
nitride, and boride 35-2wt% of Co, Pt, and Cr. Ta and Nh. 

[0028] If a spatter is performed, on the crystalline particle of the inorganic compound film, the magnetic 
particle of a magnetic film grows epitaxially, a magnetic particle will be detailed and the magnetic film of 
homogeneity particle size will be obtained. 

[0029] In order to form the intarlayer of Cr system metal on the inorganic compound film, a spatter is carried 
out using the mixed target which carried out the spatter of the target which consists of a Cr system metal, 
and the target which consists of at (east one sort of the oxide of the periodic table fth - V group, a nitride, and 
boride simultaneously, or mixed these raw materials. 

[0030] this time — 65 - 98wt% of Cr system metal — receiving — the [ periodic table ] — it is good to adjust 
the surface ratio or the mixing ratio of a target so that it may become 35 - 2wt% about at least one sort of an 
I-V group's oxide, a nitride, and boride. 

[0031] If a spatter is performed, on the crystalline particle of the inorganic compound film, the crystal grain 
child of an interlayer grows epitaxially, a crystal grain child will be detailed and the interlayer of homogeneity 
particle size will be obtained. If the spatter of the magnetic film is carried out as mentioned above on this 
interlayer, on the crystalline particle of an interlayer. the crystal grain child of the magnetic film of an 
interlayer grows epitaxially, a crystal grain child will be detailed and the magnetic film of homogeneity particle 
size will be obtained, 

[0032] In order to grow up a magnetic particle smoothly, it is desirable that the crystal structure of the crystal 
grain child of the inorganic compound film or an interlayer is the same as the structure of the magnetic 
particle which constitutes a magnetic film, or that it is similar structure. 

[0033] Less than **5% of resemblance is desirable here, in order to say that the difference of the lattice 
constant of the crystal grain child of the inorganic compound film to the lattice constant of the magnetic 
particle which constitutes a magnetic film, and an interlayer is less than **10% and to perform crystal growth 
smoothly more. 

[0034] Since the magnetic particle of a magnetic film is detailed, serves as homogeneity particle size, can 
reduce a noise, and heat fluctuation and heat demagnetization and can make a flux reversal unit smaller by the 
above, high density record can be performed. 

[0035] For example, the standard deviation (sigma) of particle diameter becomes [ the path of the magnetic 
particle of a magnetic film / 4-1 5nm, and a minor axis/major axis 3 25% or iess of mean particle diameter in 
0.7-1,0, and a flux reversal unit can record [ coercive force ] by 3000 or more Oes by 100nm or less, and 20 
Gb/inch two or more consistencies. 

[0036] In addition, a flux reversal unit can assume the smallest unit of reversal to be one magnetic particle of 
a magnetic film, and it can opt for record or elimination by observation according [ whether to be equivalent to 
a ****** C ase at the magnetic particle of the magnetic film for how many pieces, and ] to a magnetic force 
microscope (MFM) etc. 

[0037] [Example 1] Type section drawing of the magnetic-recording medium in this example is shown in 
drawing 1 . The magnetic-recording medium 5 carries out the laminating of the inorganic compound film 2 
which is a seed layer, the magnetic film 3 with which information is recorded, and the protective coat 4 on a 
substrate 1. The inorganic compound film 2 is pillar-shaped, and it consists of the noncrystalline grain 
boundary phase 7 which separates the particle 6 of a crystalline substance, and a particle 6, and a magnetic 
particle 14 arranges a magnetic film 3, and it is constituted, In this invention, when a grain boundary, a call, and 
the matter especially noncrystalline to a grain boundary deposit the boundary of a particle and a particle and it 
has width of face, this is called grain boundary phase 7. The magnetic film 3 of drawing 1 has a grain boundary 
15 between a magnetic particle 14 and a magnetic particle 14. 

[0038] The glass substrate of the diameter of 2.5 inch was used as a substrate 1, Therefore, the inorganic 
compound film 2 is formed in the simultaneous spatter at 30nm thickness using the cobalt oxide <CoO) 
sintering target and the target which mixed and sintered silicon oxide (Si02) and titanium oxide (Ti02) to 2:1 
by the mole ratio. 

[0039] Pure Ar was used for the discharge gas at the time of a spatter, and, in the discharge-gas-pressure 
force, 2mTorr(s) and charge high-frequency power set the 100 - 10Q0W/100mmphi, Si02, and Ti02 side to 
100-1000W/100mmphi for the cobalt oxide side. 

[0040] The thickness of the inorganic compound film 2 has good 5-50nm. Therefore by less than 5nm, the 
inorganic compound film does not fully show [ thickness ] the property of the inorganic compound film to the 
effect of the surface structure of a substrate. Since the property of the inorganic compound film is fully shown 
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when thickness is set to 5-50nm, it is thickness sufficient as substrate film of a magnetic-recording medium. 
[0041] The presentation of the inorganic compound film with which it was obtained when changing a target and 
charge power into a table 1, and carrying out to it by the simultaneous spatter, and the crystallinity of a 
particle are shown. 
[0042] 

IA table 1] 
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[0043] The particle 6 in which any inorganic compound film contains cobalt oxide was distributed, and the 
particle 6 was an oxide which has the NaCI mold crystal structure, although No.1-5, and 7-9 have the grain 
boundary phase 7 in a grain boundary — No. — 6 and 11 did not have the grain boundary phase 7. Moreover, 
No.10 had the bad crystallinity of a particle and distinction of a particle and a grain boundary was difficult for 
them. 

[0044] Among the particles 6 of the inorganic compound film of No.1-1 1, crystallinity is good except No.10 and 
the value of mean particle diameter of 15nm or less, and standard deviation (sigma) / particle-size x100 was 
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2554 or less except No.6 and 11. In addition, as mentioned above, since crystallinity was bad, a particle and a 
grain boundary could not distinguish No.10 clearly, and they cannot be evaluated. 

[0045] The crystallinity of a particle 6 does not fall, or if, as for the presentation of the part of a particle 6, 
Si02+Ti02 component separates [ a CoO component ] from the range of 35 - 2wt% 65 - 98wt%, the standard 
deviation (sigma) of particle size will become large, and the property as inorganic compound film will not be 
acquired like No.6. and 10 and 11. 

[0046] The image which observed the front face of No.3 with the transmission electron microscope (TEM) to 
d.rawing2 is shown. The particle 6 whose mean particle diameter is 9nm had arranged regularly. As a result of 
carrying out TEM observation similarly about inorganic compound film other than No.3 t spacing of a particle 6, 
i.e., the width of face of a grain boundary 7, was 0.1 -2nm except the example of a comparison. 
[0047] As a path of a particle 6, the area of about 300 particles of a TEM observation photograph like drawing 
2 was measured, and the average of the diameter when carrying out circle approximation of each area was 
calculated. Since the lattice image was observed by the particle 6, the particle S was a crystalline substance, 
and since a lattice image was not checked by the grain boundary phase 7, it turned out that the grain 
boundary phase 7 is noncrystalline. 

[0048] The presentation of a particle 6 and the grain boundary phase 7 was measured by EDX (energy 
dispersion mold characteristic-X-ray analysis apparatus) of FE-TEM (field emission mold TEM). About 5nm 
and the grain boundary phase 7 extracted the beam diameter for the beam diameter to about O.Snm, and the 
particle 6 measured. 

[0049] The cobalt oxide with which the particle 6 of No.3 has a NaCI mold crystal structure was 93wt(s)%, and 
Si02+Ti02 of others was 7wt(s)l Moreover, CoO was [ the remainders of the grain boundary phase 7 ] Si02 
and Ti02 75wt(s)%. As a result of analyzing similarly about other samples, as for the particle part, a part for a 
grain boundary phase part had [ CoO ] CoO in the range of 50 - 90wt% 65 - 98Wt% except the example of a 
comparison, and the remainders were Si02 and T02. the place which searched for the particle size 
distribution of a particle 6 — standard deviation (sigma) / mean-particle-diameter x100 — No. — except 6, 
10, and 11, it was 25% or less and the path was uniform. 

[0050] Next, Co69Cr19Pt12 film (atomic %) of 12nm thickness was formed as a magnetic film 3 by the spatter 
on the No. inorganic compound film 2 of 1-1 1 of a table 1. The Co-Cr-Pt alloy was used for the target at the 
time of a spatter, and pure Ar was used for discharge gas. 3mTorr and the charge DC power of the discharge- 
gas-pressure force are 300W/100mmphi. 

[0051] Subsequently, the carbon (C) film of 5nm of thickness was formed as a protective coat 4 on the 
magnetic film 3. As for the conditions at the time of a spatter, discharge gas is [ Ar and the discharge-gas- 
pressure force of 5mTorr(s) and charge DC power ] 800W/100mmphi. Although Ar was used for discharge gas 
in this example, the gas containing nitrogen may be used and a protective coat 4 carries out eburnation in this 
case. 

[0052] When the front face and cross section of a magnetic film 3 were observed with the electron 
microscope, the magnetic film 3 formed on the inorganic compound film 2 of a table 1 was growing epitaxially 
mostly except No.9, and the particle 6 of the inorganic compound film 2 and the magnetic particle 14 of a 
magnetic film 3 were the almost same sizes. 

[0053] the place which searched for the particle size distribution of a magnetic particle 14 — standard 
deviation (sigma) / mean-particle-diameter xlOO — No. — except 6, 10, and 11, it was 25% or less and the 
path was uniform. This is because the particle size of the inorganic compound film 2 and a standard deviation 
gestalt are reflected in the magnetic particle 14 of a magnetic film 3. 

[0054] the result of having measured the magnetic properties of these magnetic films 3 — No., except 6, 10, 
and 1 1, coercive force square shape ratio S* whose coercive force is the indexes of the square shape nature 
of the hysteresis in 3.0-3.8kOe and a M-H loop formation (: called hysteresis loop curve drawn when 
Magnetization M is measured impressing Field H to a ferromagnetic ingredient) is 0.75-0.88, and had good 
magnetic properties. This has the small path of the magnetic particle 14 of a magnetic film 3, and it thinks 
because it is uniform. On the other hand, the coercive force of the magnetic film of No.6, and 10 and 1 1 was 
2-2.50 e. 

[0055] About the magnetic film prepared on No.6 of a table 1. and 10 or 1 1 inorganic compound film, it was 
large [ the standard deviation of the particle size ] etc., and the crystallinity of the particle of the inorganic 
compound film cut low as mentioned above, and the particle size of a magnetic film was [ standard deviation 
became large and ] also inferior in magnetic properties. 

[0056] Next, after applying lubricant to the front face of a protective coat 4, the magnetic-recording medium 5 
was built into the magnetic recorder and reproducing device, and record reproducing characteristics were 
evaluated. Drawing 3 is the perspective view showing the outline of a magnetic recorder and reproducing 

[0057] A magnetic recorder and reproducing device has the actuator 8 which does revolution actuation of the 
magnetic-recording medium 5 and the magnetic-recording medium 5, and the actuator 9 which drives the 
magnetic head 10. 

[0058] The magnetic head 10 has the reproducing head and a recording head, and the recording head has an 
up magnetic core, a lower magnetic core, and the gap film. Here, gap length is 0,15 micrometers using the soft 
magnetism film which has the high saturation magnetic flux density of 2.1 T on the gap film of a recording head. 
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Moreover, the magnetic head which has giant magneto-resistance was used for the reproducing head. 
[0059] The distance of the record-medium opposed face of the magnetic head 1 0 and the magnetic film of the 
magnetic-recording medium 5 is 20nm. The signal which is equivalent to 2 20 Gb(s)/inch was recorded on the 
magnetic-recording medium 5, and S/N was evaluated No. of a table 1 — in the magnetic film 3 formed in 
inorganic compound film 2 other than 6, 10, and 1 1, the playback output of 27-36dB was obtained. On the 
other hand, in the magnetic film 3 formed In No.6 of a table 1 , and 1 0 or 1 1 inorganic compound film 2, it was 
17-1 9dB in playback output. 

[00B0] the place which measured the flux reversal unit of a magnetic film under the magnetic force 
microscope (MFM) here — No. of a table 1 — in the magnetic film 3 formed in inorganic compound film 2 
other than 6, 10, and 1 1, the magnetic particle 14 about 4-5 pieces is a flux reversal unit, and it turned out 
that a flux reversal unit is small enough. 

[0061] Moreover, the width efface of the zigzag pattern which exists in the magnetization transition region of 
the truck of the magnetic-recording medium 5 measured under the magnetic force microscope (MFM) was also 
below the gap length of 0.1 micrometers and a recording head, and was remarkably small. Moreover, 
demagnetization by heat fluctuation or heat was not generated, either. 

[0062] Since the path of the magnetic particle 14 of a magnetic film 3 is uniform, this originates in the 
magnetic interaction of magnetic particle 14 comrades having been reduced. In addition, although the width of 
face of a zigzag pattern does not necessarily need to be below gap length over the truck perimeter, it is an 
ideal that he is below gap length over the perimeter. At this time, the noise of a magnetic-recording medium 
can be reduced remarkably. 

[0063] Moreover, in the magnetic recorder and reproducing device of this example, distance between the parts 
and trucks with which the width of face of a zigzag pattern became smaller than before can be made small, 
and high density record exceeding 2 20 Gb/inch can be performed. 

[0064] In addition, although the glass substrate was used as a substrate 1 in this example, it is also possible to 
use aluminum, aluminum alloy substrate, or the substrate made of synthetic resin, and substrate size can also 
be changed. Moreover, in order to reform the front face of a substrate, layers, such as NiP and CoCrZr, may 
be formed. 

[0065] Moreover, what makes Co a subject as a magnetic particle component of a magnetic film, and contains 

one sort of elements of Cr, Ta, and Nb, Pt, or other elements is used, and things are made. 

[0066] [Example 2] In this example, the inorganic compound film 2 of drawing 1 was formed using the target 

shown in No.1-10 of a table 2. A target 1 is a sintering target chosen from NiO, FeO, MgO, TiO, MnO, Co 304, 

Fe304, or such mixture. A target 2 is a melting target of soda lime (Na2 0-SiO2-Ca0 system) glass 

[0067] 

[A table 2] 
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[0068] If the front face of the inorganic compound film 2 is observed with an electron microscope, the oxide 
with which the inorganic compound film 2 of No.1-8 has the NaCI mold crystal structure, and the crystal grain 
child 6 in whom No.9-10 contain the oxide of a spinel moid are distributed. 

[0069] The standard deviation (sigma) of distribution of 6.5-1 3.2nm, and the minor axis/major axis of a particle 
of 0.7-1,0, and particle size also had a particle size of a particle 6 as small as 9.2 - 20.1% of mean particle 
diameter, and No.2-10 had a uniform particle size. In addition, mean particle diameter was 23nm and No.1 was 
that to which the standard deviation (sigma) of distribution of particle size also exceeds 25% of mean particle 
diameter. 

[0070] Although the inorganic compound film of No.2-10 haM the grain boundary phase 7 to which the 
noncrystalline oxide deposited in the grain boundary of a particle 6, a clear grain boundary phase was not 
observed by No,1. 

[0071] When the magnetic film 3 was formed on the inorganic compound film 2 of a table 2, the magnetic 
particle 14 of the magnetic film 3 of No.2-10 became a thing reflecting the particle size of the inorganic 
compound film 2, and a standard deviation gestalt 

[0072] However, it was not reflected in the magnetic film of No.1, but the particle size of a magnetic particle 
became that to which the standard deviation (sigma) of distribution of particle size also exceeds 25% of mean 
particle diameter by 15nm or more. Therefore, in order to perform high density record exceeding 2 20 Gb/inch. 
the inorganic compound film of No.2-10 is desirable. 

[0073] As mentioned above, the magnetic-recording medium in which high density record is possible can be 
formed by using the inorganic compound film which serves as the crystal grain child 6 containing the oxide 
which has a NaCI mold or the spinel mold crystal structure from a noncrystalline grain boundary phase. 
[0074] [example 3] — the soda lime system glass which uses a cobalt oxide (CoO) target and Si02-Na2 O- 
CaO as a major component on the substrate 1 of drawing 1 in this example — Si3 — the inorganic compound 
film 2 of 30nm thickness was formed by the simultaneous spatter using the target which added N4 TiN Fe2B 
or CoB. 

[0075] Pure Ar was used for the discharge gas at the time of a spatter, and, in the discharge-gas-pressure 
force, 2mTorKs) and charge high-frequency power set the target side of 300W and soda lime system glass to 
200Wfor the cobalt oxide side. 

[0076] The substrate was heated at 300 degrees C during membrane formation. When the front face of the 
inorganic compound film was observed by TEM, as for mean particle diameter, it turned out that the grain 
boundary phase with 9.8-12.5nm, and a minor axis/major axis amorphous a crystal grain child and around [ of 
crystal grain ] 0.7-1.0 exists. Moreover, the particle was crystallized and distribution (sigma) of the particle 
size of this particle was 1 1.9 - 20.1% of mean particle diameter. 

[0077] Si02, Na20 and CaO, and Si3N4 added, TiN, Fe2B or the component of CoB was contained in the grain 
boundary phase. The thickness of a grain boundary phase was 0.5-1 .Onm. A grain boundary phase can be 
thickened by adding Si3N4, TiN, Fe2B, or CoB at a target 

[0078] [Example 4] In this example, magnetic-recording medium No.1 -7 as shown in a table 3 were created 
using the substrate 1 which formed the inorganic compound film 2 on the same conditions as No.3 of an 
example 1. 
[0079] 
[A table 3] 
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[0080] The magnetic-recording medium of No.1-4 formed the interlayer 4 which changed the presentation 
ratio of Or and Ti on the inorganic compound film 2, and formed the magnetic film 3 on the interlayer 4. Type 
section drawing of the magnetic-recording medium of No.1 is shown in drawing 4 (a). 

[0081] Forming an interlayer by the spatter using a Cr-Ti ailoy target the thickness is 10nm. Using pure Ar for 
the discharge gas at the time of a spatter, 3mTorr(s) and the charge DC power of the discharge-gas-pressure 
force are 800W/1 OOmmphi. 

[0082] Forming a magnetic film by the spatter using a Co-Cr-Ft alloy target, the thickness is 1 2nm. Using pure 
Ar for the discharge gas at the time of a spatter, SmTorrts) and the charge DC power of the discharge-gas- 
pressure force are 800W/1 OOmmphi. 

[0083] As shown in a tabie 3, the interlayer 13 of the magnetic-recording medium of No.1-4 showed good 
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mean particle diameter and particle size distribution reflecting the particle diameter of the inorganic compound 
film 2, and its distribution. Moreover, the magnetic film 3 also showed the good diameter of an average 
magnetic particle and particle size distribution reflecting the particle diameter of an interiayer 13, and its 
distribution. 

[0084] The interiayer particle 1 7 has arranged the interiayer 1 3 shown in drawing 4 (a), and a grain boundary 
18 is among interiayer particles. 

[0085] Moreover, the lattice constant of an interiayer 13 is controllable by Ti concentration, and if Ti 
concentration is adjusted so that the lattice constant of an interiayer 13 may become a value between the 
lattice constant of the inorganic compound film, and the lattice constant of a magnetic film, an inorganic 
compound film -> interiayer -> magnetic film and each film can be grown up ease and certainly. 
[0086] The magnetic particle 14 has arranged the magnetic film 3 shown ,n dry* n fi - J -a), ard a gram boundary 
15 is among magnetic particles. 

[0087] The magnetic-recording medium of No.5 formed the interiayer 13 which consists of an interiayer 
particle 17 of a crystalline substance, and an amorphous grain boundary phase 19 on the inorganic compound 
film 2, and formed the magnetic film 3 on the interiayer 13 ( drawing 4 (b)). 

[0088] The interiayer 13 formed by performing a spatter simultaneously using the alloy target of Cr90Ti10 
used by interiayer formation of the magnetic-recording medium of No.2, and the target which mixed silicon 
oxide and titanium oxide to 1:1 by the mole ratio, and was sintered. 

[0089] The magnetic film 3 was formed like the magnetic film of the magnetic-recording medium of No.1-4. 
The magnetic film 3 of the magnetic-recording medium of No.5 had the good diameter distribution of a 
magnetic particle compared with the magnetic film 3 of the magnetic-recording medium of No.1-4. 
[0090] The magnetic-recording medium of No.6 formed the interiayer 13 like the magnetic-recording medium 
of No.5, and formed the magnetic film 3 which consists of a magnetic particle 14 of a crystalline substance, 
and an amorphous grain boundary phase 16 on the interiayer 4. The magnetic particle 14 has arranged the 
magnetic film 3 shown in drawing 4 (c), and the grain boundary phase 1 6 is among magnetic particles. 
[0091] The magnetic film 3 formed by the simultaneous spatter using the Co-Cr-Pt alloy target used by 
magnetic film formation of No.1-4, and the target which mixed silicon oxide and titanium oxide to 1:1 by the 
mole ratio, and was sintered. The magnetic film 3 of the magnetic-recording medium of No.6 had the good 
diameter distribution of a magnetic particle compared with the magnetic film 3 of the magnetic-recording 
medium of No.1-4. 

[0092] The magnetic film 3 of the magnetic-recording medium of No.7 formed directly the magnetic film 3 
which consists of a magnetic particle of a crystalline substance, and an amorphous grain boundary phase on 
the inorganic compound film 2, without preparing an interiayer. 

[0093] The magnetic particle 14 has arranged the magnstic film 3 shown in drawing 4 (d), and the grain 
boundary phase 16 is between magnetic particle 14 comrades. The magnetic film 3 was formed like the 
magnetic film of the magnetic-recording medium of No.6. The magnetic film 3 of the magnetic-recording 
medium of No.7 had the good diameter distribution of a magnetic particle compared with the magnetic film 3 of 
the magnetic-recording medium of No.1-4. 

[0094] As a result of observing the front face and cross section of each film of No.1-7 by TEM, which 
interiayer 13 and magnetic film 3 of a magnetic-recording medium were growing epitaxial on the inorganic 
compound film 2. [ of a magnetic-recording medium ] however. No. — the diameter distribution of a magnetic 
particle had a more good direction at the time of forming the magnetic film 3 which has a magnetic particle 14 
and the grain boundary phase 16 like 6 and 7. 

[0095] Although the Cr-Ti system alloy ingredient was shown for the effectiveness of an interiayer 13 in the 
example by this example in order to improve the consistency of the inorganic compound film 2 and a magnetic 
film 3, effectiveness with the same said of the alloy system which added Ti, V, Mo, Mn, B, W, etc. to Cr is 
acquired. 

[0096] By formation of the inorganic compound film, particle size of the interiayer formed on it and its 
distribution control can be performed good. Furthermore, particle size of an interiayer and its distribution 
control can be performed good by making an interiayer formation particle component and a grain boundary 
phase formation component live together also in an interiayer. 

[0097] That is, particle size of a magnetic film and its distribution control can be further performed good by 
being able to perform particle size of the magnetic film formed on it, and its distribution control good, and 
making a magnetic particle component and a grain boundary phase formation component live together also in a 
magnetic film by formation of the inorganic compound film and an interiayer. 

[0098] [Example 5] In this example, the magnetic disk shown in No.1-12 of a table 4 was manufactured. 
[0099] In order to form the inorganic compound film of the magnetic disk shown in No.1-12, the target was 
produced as follows. 

[0100] It blended with a mean diameter 2.3 and 3.2-micrometer cobalt oxide at a rate which shows Na2 O- 
Si02-CaO system glass or the mixture (the mole ratio of Si02 and Ti02 is 1:1) of Si02 and Ti02 of a special 
grade chemical in a table 4. After adding ethyl alcohol to these compounds and making it uniform slurry-like 
mixture, it dried and corned with the spray dryer. Pressing of this granulation object was carried out, and 
hotpress sintering was carried out and it considered as the target. 

[0101] The inorganic compound film with a thickness of 30nm was formed by the RF-sputtering method using 
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each target. The crystailinity of each inorganic compound film, mean particle diameter and standard 
deviation/mean particle diameter, and a film presentation are shown in a table 4. 

[0102] Moreover, the magnetic film (Co69Cr1 9Pt1 2) with a thickness of lOnm was formed on each inorganic 
compound film. The S/N (dB) ratio when writing in and reading data equivalent to 2 20 Ob(s)/inch with the 
magnetic disk drive using the obtained medium (magnetic disk) is shown in a table 4. 
[0103] 
[A table 4] 



I 



1 




2 - 



[0104] With the magnetic disk of No.1 of a table 4, while the width of face of a grain boundary phase became 
[ the amount of CoO(s) of the particle part in the inorganic compound film ] small at 99wt(s)% and the particle 
size of the inorganic compound film became large, standard deviation/mean particle diameter also became 
large, as a result, the particle diameter of a magnetic film also became large, and S/N fell. 
[0105] With the magnetic disk of No.7, in No.1, the amount of CoO(s) in the film was 63wt(s)&, the width of 
face of a grain boundary phase became large at reverse, the particle size of the inorganic compound film was 
e>ttremely small, and since crystailinity also worsened, a magnetic film could not make particle size of the 
inorganic compound film reflect, consequently particle diameter control of a magnetic film became difficult, and 
the S/N ratio became a low value. 

[0106] With the magnetic disk of No.10, the component mixed to CoO is replaced with Na2 0-Si02-CaO 
system glass, and it is referred to as Si02+Ti02. Even if the component mixed to CoO changed, the inclination 
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was almost the same. 

[0107] When tha range of the amount of CoO(s) of the particle part in [ a table 4 to ] the inorganic compound 
film is 65 - 98wt% (for example. No.2-6 of a table 4. 8-1 1), a S/N ratio is 25 or more. Therefore, as a target for 
obtaining the film in the presentation range which can acquire such a property, 65 - 98wt% has the desirable 
amount of OoO(s). 

[0108] Moreover, the width of face of a grain boundary phase is controllable by the rate in the target of the 
ingredient used as the grain boundary phase component of the inorganic compound film. By setting width of 
face of a grain boundary phase to 0.1-2nm, distance between the magnetic particles of a magnetic film can be 
made the optimal, and the interaction between tne magnetic particles of a magnetic film can be reduced. And 
the magnetic disk which reduced the flux reversal unit at the time of record or elimination can be obtained by 
reducing the magnetic interaction between magnetic particles. 

[0109] In this example, although CoO, Na2 0-SiO2-CaO system glass and CoO, and SiO2+Ti02 were shown, 
the oxide which has the crystal structure of a NaC mold or a spinel mold instead of CoO may be used, 
moreover — as Na2 0-Si02-CaO system glass or the thing replaced with SiO2+Ti02 — the [ periodic table ] 
— the same effectiveness is expectable with an I-V groups oxide, a nitride, and baride. 
[0110] As mentioned above, the thickness of the matter which constitutes a particle and a grain boundary 
phase, concentration (presentation ratio), a membranous stacking tendency, particle diameter, and a grain 
boundary phase, distribution of a grain boundary, etc. are controllable by changing selection or the membrane 
formation conditions of an ingredient about each of the inorganic compound film, an interlayer, and a magnetic 
film. As for the crystal grain child of each film, it is most desirable to carry out crystal orientation so that it 
may ba easy to take adjustment of a lattice constant mutually. 

[011 1] In addition, in this example, although the glass substrate was used as a substrate 1, ceramic glass, such 
as metallic materials, such as polymeric materials, such as polyethylene, polyester, poiyolefine, a cellulose, a 
polyvinyl chloride, polyimide. and a polycarbonate, aluminum, an aluminium alloy, and a titanium alloy, and 
alumina glass, or such composites may be used. As a configuration of a substrate, the shape of the shape of 
the shape of the shape of the shape of a tape and a film and a sheet and a card and a drum etc. has in 
addition to discoid. 

[01 1 2] There are a recording method within a field which divides roughly and forms record magnetization in 
film surface inboard, and a vertical recording method which forms record magnetization perpendicularly at a 
film surface in the information recording method of a magnetic-recording medium. 

[01 1 3] Co alloy of hexagonal close-packed struoture etc. is used for the magnetic layer of the record medium 
within a field. Since Co alloy film has the uniaxial anisotropy which uses c axis as an easy axis, it carries out 
orientation of the c axis into a film surface. 

[0114] Moreover, Co alloy of hexagonal close-packed structure etc. is used also for a vertical recording 
medium. In this case, orientation of the c axis is carried out at right angles to a film surface, The stacking 
tendency of a magnetic film is controllable also by formation of the interlayer formed between the inorganic 
compound film or the inorganic compound film, and a magnetic film. Therefore, this invention can be used for 
both the recording method within a field, and a vertical recording method. 
[0115] 

[Effect of the Invention] According to this invention, tha crystal grain child of a magnetic film is detailed, 
becomes homogeneity particle size, and can perform high density record. 

[Translation done.] 
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* NOTICES * 



JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIP } >~, DRAWINGS „ -„ — — — 

[Brief Description of the Drawings] 

^rawing 1] It is the outline diagram showing the oross-section structure of the magnetic-recording medium of 
an example 1. 

[Drawing 2] It is the TEM photograph in which the typical structure of the inorganic compound film is shown. 
D8 LwjngjS It is the ** type perspective view showing the outline structure of a magnetic recording medium. 
[Drawing 4] It is type section drawing showing the structure of the magnetic-recording medium of an example 

[Description of Notations] 

1 [ — A protective coat, 5 / — A magnetic-recording medium, 6 / — A particle, 7 16, 19 / — 8 A grain 
boundary phase. 9 / — An actuator, 10 / —■ The magnetic head, 11 / — A magnetic head arm, 12 / — A 
voice coil motor, 13 / — An interlayer, 14 / — 1 5 A magnetic particle, 18 / — A grain boundary, 17 / — 
Interlayer particle. ] — A substrate, 2 — The inorganic compound film, 3 — A magnetic film, 4 

[Translation done.] 
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m 0 mtt msaxmsm t «#t zmi t&tsm 

tf4~l 5nm, tttKOfltpffii (a) tffflmttft 20 

MHNIfl^lMRtN a C 1 ffl*ft«Xt;*X/ffl«fM 
*BfiOKftttfr64*»HliaWE»i:, JiiflffiSi©*! 

ft, 

tt ftttfift 1 *!«rt»if**iMS(il* 5 o ~ 9 o w t % 

* 5 o~ 1 0 w t %mmm3 KMumtsm 
mtsm 5 ] mieu 1 mmttv n a c 1 stum 

<omimf}\ Mtx/Wh (CoO) , (Fe* 

y, mm* rdtrnt-y fmmm$.m ties© 
tmsaei luteal ««^©xH*;i/M^.iSJi 

©Kfl**\ ftffca/Wh (Co. 00 , ®fbi* (Fe 

. 0, ) T'&mm, 3 tfB«©iijM«fk so 



ffM2 0 0 1-319314 
2 

cmi 7 3 im&mmm 4 ~ 1 5 n m, « 

ftOWHHt Co) *<tlK¥*i8«©2 5%WT, MC 

memz/m® 0 . 7 - 1 . 0 u» t» , 

0 . 1 ~ 2 n m?&5 n W 3 KSPiafSIft 

1 -■ * « ] ffl; jstttiift tmammtm 

mm 1 0 3 wmnm. mmm 1 -m 

mm 1 1 ] imm^^tiiimmtm 
K*iuwwt&*iT*»>, mmmimmmmm 

«S>W««B?OTJSttatf 4-1 5 nnu 
tS©W!S Co) WfflE 3 Filttft©2 5%«Te* 

01*312] ws*mis«, ^h«©mib* mwm 

#au 1 HeiteiHRBMtt. 
tn*9ii 3] »g±fcsi$nfttic©@it, ^ 
m®imm&mm?mzGu msmtm 

n a c 1 asfttt^tf^soieMatttttsKfhtt 
■emittm 1 of-vy ht, mwm 1 ~v®s© 

», Sfttt, «»©'>«:< fctlfltllAUtW 

01*^1 4] a«Ltc«wsnftitttojii:, 
mmmmmmmmu imeackNE 

©iiteicsv^T, 

N a C 1 S$ftltX^*^9<DttA4R)B«#r«mbn 

i»»a^i~vi?©», sftn. mi*©* 
mm 1 5 ] muiKmztimmmt, mm 

Cr, Ta, Nb©^4<ttia©7aE, Cofc^tf 

p t t*>e>ft§s 1 h t, Mwsas 1 ~v 



Cr, Ta, NbO^arttfelttDJc*. Co^t? 
P t iu JHflMtftR I -VttDWkft. Sffcfe HtffciSs 

[ipm»&m 

[000 1] 

GHi»M-r*«iiHMn sm n * 

[0002] 

[«©«] 1 0-1 7 7 7 1 2Wm\*s iS 

*»tt 4»2T«i, )KttJI«ailLftK& 
lEUggftt?, aUTJfiliH. SiZTttfffefctflltSII® 
8WXHBK*5ai!»*ftU ST1 ©TS!lS©$ 
«ftfift*M«£KM*«*-v, JR2TttH*£tfil 

ttiiwiwtaft*©-?, *««a*j;tra^x«>Pi& 
tt«iiiit*i:i:«MH*nTv^. 

[0 0 0 3] Ml? 6 - 2 5 9 7 4 39£«tt, IHUtt 
Si£±fc, NaC l«gMS*ttoB2T*R, *& 

[0 0 0 4] 1 1 9 2 9%m N i P 

[0 0 0 5] Sft, NR? 1 1 -6 6 5 3 3*fc«tt, 
Cr, Pt, Ta, Ni, Ti, Ag, Cu, A I, A 
u, W, Mo, Nb, V, Zr, ZnOSSlSoa 

[0006] 

C^WfflftLi^frsSl] b:if»L, i.jRB©^*K 

area, ««T^x*«»*«iietMHt»oiHMi? 
si©ia*a?*> & vmmmmzgwc *> , 

BfttSCfcM&rafc. 2 0Gb/i nch'tiM 



[0007] wm^m. nmmmzmhxfi 
[ooos] aft, ±fgo^i2^^ffl^ftmtB 

[0 0 0 9] 

mmmttitxwm mam* 

«©$-£) tf, $SJI©lSftl&©tg4s < fct«# 

[ooioi *lt, imiAMtmafflfrmm 

HP'S. »fci^)li©£illftS 

LTff* *SffiH£#3 C fc T? * & C t fcJSfl 

Lft 0 

20 [0011] *ft, HP, ^att©»S¥i:«t 

nvtmmzmLmma warn* 

[0012] «ft, fflRft*ftBbtt£M£QMk:i*n 
«$mwiirt* c t fc mmmmmm 

fc, JittS<D^»tij:t3MT^^-i:&aj: 
[00 13] [l] SKfc. KSflkic&MSnfttt 

W4~15nm, ttSOWMHe (a) «WE¥« 

[0014] [2] niiKiKttjiB. mmmm* 

[0 0 15] [3] MiEteffi^MSNaCl^ 

rz&w*mmmm»mmifrz>r i z > % x mm. 

JSffl»3l©JgI~Vl©^©gift», 

fttt**ffc«fr6ft*S2Wt«»k:J:!)««?n, ffi 
Ctt7«J:tfNettlH«a, ttfc^l*^^t^2« 

MtB^fctt, mmm^mxm 

[0 0 16] *^©^IS»!if*fclt5«^t^ 
50 HfcLTtt, Ca) NaC ll»S^tt^^;H©SS 



(4) 

5 

cb) mmmm\~vmm\m, mm. mma 
mmm2m&Mft<D')>%< t £> 1 mx&tsmst 

to 017] Nac i m&mzmmmt ix 

tt, Ble, IHta^h CCoO) , Wtft (Fe 

>, •ftJW*^l«fcv^J:!>»thft**< t 

[0 0 18] Sft, Xtr*;«S«jt*Wolft^i: io 
LTttWfc3/WI« (Co.Oi) , ftftft(FeiO.) 

CO 0 1 9] WI:«lcaS6e?tt, (a) : 
(b) =6 5~9 8wt%: 3 5~2wt %T\ ftftffi 
«, (a) : (b) =50~90wt%: 50~10w 
t *T, ttAtt?, (a) fcitf (b) 

ftt>©*ffl^«tJ:ii\, C©t*, MMftMlOtil 
tt8*fcttttIMf.fct>1Mc (a) #*<8fl£U 
4-1 5 no, SSOfiWfM (o) tf¥i«#©2 
5 %JiTFT?& 5 , JBft/M* 0.7-1.0 <D&®T\ 20 
ffifHfl©Mtt0. l~2nmt*« 0 

[0020] mitsmBcmttizmmitit. 

Co*±#kU PtfcitfCr, Ta, Nb©'J>£< 
1 6 1 W)7G«*ttM^6ftS3MH»CJi^*. 
£©3tttf8tt. Co«£*te**8Mifffc, ttfitt 
?©HWtCCr. Ta, N b ©'>& < t 1 SOS*** 

[0021] flmM©ttt»?©«%* £ttt«ffi 
[0022] a»w?ottisiK:tt, gmmss 1 ~vk 

», Sflft, » 0'>&<fcU«;WffiL 
T^Tfe±i\ c©«£, «tttlft©flK»tf®tt&«.): 

0. 7-1. oomh-p, S©fi!«iig Co) 
g©2 5%«T£&§= 

[0 0 2 3] Sfc, «ttK©*ttlS?©«T6ftt, & 

m&mwfWfmtom, ±io%m-v 40 
[0024] jmtGmtmmtemmztti 

tpWUKB, CrJROSIIitSJf^*. <«©&«£ 
7©t£Sfc£UM*ffi&, *Kfflt£fldl©S7flGfi% 

mv&mm-mi-mmmtz* wb, $ffi$o 

S»6tl8. 50 



»H200 1-3 19 3 14 
6 

[0 0 2 5] Sft, «i^c rft©&R|ft?©&Jtt: 

^^#^i-vs©iftfe am «tw< 
miasm*. 

[0 0 2 B] 

mm<om<mwi mm mMkm&mo 
umcovxmr*. m±mmitmmmt 

(a) n a c 1 mmm^it^^mm 

(B) W^[~V»|(t», Itt, Kl 

(A) fc (B) *»*LftB'&*--yyh*ffl^TX;< 

[0027] ftnfbdWKhli:atttH««jftt«k:». 
Co£±ttiU PtfeitfCr. Ta, Nb©'M< 

tti ht, ®mmi~vm 

mm, mm, mtft©** < 1 1, 1 a* 6 * 

a»tft«ft*-yyh*fflV^TX/<y^1-«. cot 
t. Co, PtteitfCr. Ta, N b©'>&< t l 
«8 5-9 8wt%t#U «JWIS8IU-«-Vft©»fc 

ft. am anb*©rti<j»tfftft^a<tti«3 

5~2wt%t&5 t fc5^ ^©W®ft^ft^^ 

[0029] tmtt&miKc r%mommm 
ssi~viott, in wf*©'>&<t&i 

[0030] COtS, CrS#M©65~98wt% 
icHU IIWl-VlclB, SfiSft. Wt* 
©'>&<i: i £>lffl%3 5~2wt%i:ft3,i:5^ ^f- 
y y KDBS«lt*ftH:«*tt*WiL.T* < t*\\ 

[o 0 3 1 ] xMy>«ff5 tsiwbdwioeiittfi 
t, ^s®?^tisT^-ss©*pi«tff#Bn5o c 

©*BWO±t±JBLft±9 K«ttK*^-y **ft 

tf, *^o^iits^o±t, *rn©«fti©gf H 

[0 0 3 2] atttS^SH^niSKffdftifefcli, ft 
SUttS^ ©«3S t HM& 4 ^ttS«t©«BI 



ssiiiiiaiMHas 



(5) 

7 

E0 0 3 3] zzmozm, wmmistzwm 

l < ^f-W^P Mu 'J 711.. 1 r 5 vw> _h 

UV 

[00 3 ,] fit iM U E&?«I?<±5 

[0 0 3 5] fflfclf, «B&©St£ja?©gtf.4~ l 5 

n m, aa/*nw 0.7-1.0 ©las?, a? t©n 

# 3 0 0 0 0 e BUT, mmmm 100n mix 
T, 2 0 G b/ inch 2 tUOMrflERtff 3 £ fc 

[0 0 3 6] ft* «(l£fi¥ffi^, 

*«tti©Mtttt7io-e*st«eu raws** 

atAMlflm (MFM) ftfifc ASIHHE J; C 20 
[0037] SUM 1)11 tc*JQMic*l* SI 

ftftMI 2 lie«7tHUt0tt? 6 fc, tfr? 6 £HT § 



$182 0 0 1-3.1 93 1 4 
8 

i ©nisi 3 a, %mm 1 4 1 iftftts? 1 * tame 

[0 0 3 8] JSiSl t L*C2. 5-f 5> 

ftffi^fc Mmmm&. mit^vh <coo> 
*&8*-y*'K iJttf;- w&yzv cs io«) t 

Hft^^> CT i 0.) **A-Jfc*2 : lKB^LTtt 

[0 0 3 9] X^y*B?©8tfSifafc8fl!A r tffiffi 
U &«#XEft&2mTor r. fcA,4;,i^!*j 
fca J W HJU$ 1 0 0 ~ 1 0 0 0 W/ 1 0 0 mm $ , S 
i OifcT i 0*1 OQ-iOOQW/l OOinm* 

[0 0 4 0] «fb#«2©MJfli5~5 0 nmi'i 
ftVS MJP#5~5 0nmECft§^«&«©#ft 

[o o 4 1 1 3i i jc> > tmxnmmm 

[004 2] 

[81] 
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[oo4 3] ^fmmmtsmmmitz^n 40 

Cfl6?Bfl«SHftSnTStK S?6ttN a C 1 Sg H ^«| 
i6**t«IWt!»T?ftoft. No. 1-5, 7~9(i, 
aiHCttJHfl 7 , N o . 6 , 11 ttfefjlffl 7 £ 

Jftfcftjt^fe. Sfc, No. lOtOkTOttftttttl 

<, it?, «iMmiiofl«Hiti»»ofc B 

[0 0 4 4] No. 1-1 IQMtoSmoMfW 
5*, No. i 0WW(4»fttt*'J;< J l I «S¥ftBNo. 
6,11 fiWli 1 5 n rnfitT, WHIM Co) /WSx 
1 0 0©«S2 5%WT*P*oft. 443. No. I Oti 



[004 5] No. 6, 10, 1 l<D<fc3fc, Sff6© 
^©&BttCoO|*»#6 5--B8wt%, S i 0* 
+ TlOi#*hG<3 5~2wt%0«B*flft*fc, S 

[0 0 4 63 ^2 (C, No, 3 0%Bi«W!«7Rtt 
M CTBM) flBCLteWMe^r. TfttfrfStf 9 n 

m©»?6i(ffl!ga«WKfi?ijLT^/t. n o. 3 mm 

«tfi*Htoi^TfcPI«k:TEMlBS*Lfc!B*, Jt 



(7) 

11 

2 nmfgtDft, 

[0 0 4 7] &¥6©g£Lm H2©J;a&TEM 

»i«©«?i«j3oo»©iBa^a^L, maoism 
[o o 4 a ] m b mm i <»m* f e -t e m 

*H*fMftXi!Mri£fi) tflffittft. «?6tte 10 
5 nm!e8bTiBtJiL-;fc 0 

[0 0 4 9] No.30tt?6ttNaC 1&HM»« 
#t*lft3/VUhtfB3wt%T?*»), ffiBS 10. 
+ TI0.tf7wt%T?*ofe. *ft, ttJHS7tiCo 
Otf75wt%, WSIO.tTiO,!^ ft 

?«#ti:CoOtf6 5~9 8Wt*, fUMHRftttCo 
Otf5 0~9 0wt%OlBHt*!), SfUiS i 0*fc 

t i o . -pas -a ko m 6 ©tt?a»*«5B«>ft t c 20 

nmm c<o /mmm 1 oomo. e, 1 
o, 1 iwii2 5%rati, wm-ttooit, 
[0050] ai©No. i~i lvmmtim 

«2±IC, X/1y*ttfcJ:t) 1 ZnmaHW>Co6 9C 
r 1 9 P t 1 21 01?%) *WH3fcl/nMtL 

3mTo r r, SAD C»ftB3 0 0W/ 1 0 Omm0 
[00 5 1] #^T% HttK3±lCJilS5 nm©#-# 30 

> (o mumm* tLzE&Lrc. x^vmm 

frB, mfiZtfAi, ISiA-XEW5mTor i\ 
fiADC«&B8 0 0W/l OOmmtTSS. 
WPttiWKfXteArWIfflUftjIK, S**£«J*JX£ 

[0 0 5 2] ffifiMS^Sffifejctfifffi^l^^C 

x vmLfctcz, a i ©MSft^«2±;ML 
mmz a n o . 9 twi-BKtfxt: 

T*9. »t-&W2©S?6i:^ffili3£Diitt^ 
1 4BBBfBH5^Xt?*t>ft. 40 
[0 0 5 3] ttfttt? 1 4©S^S»**#t6fttC 
5, OMRS (0) /TJWtffXl 0 0tfNo.6, 1 

0, 1 lH#S2 5%ttTW, gtf9-7*ofc. 
C*IS, tt&ll3®Itgffi?l 4fc, ,«fc«2«D 

[0 0 5 4] Cft5Qti^3®ratt&&l£Lftti 

1, No. 6, 10, 1 ltWB«3tf3.0~3.8 
kOe, M-H;V-7 <.KXTV*s7Jr-7kt*$ : 

»Bffi««K«ffH%aiitaLai(te l «ftM*«ffitftiB 
KIS < Aft) fctftt* tAf 'J ->xofta!ttos«-e» so 



NM2 0 0 1 -3 1 9 3 1 4 
12 

mmt>nm&s *m. 1 5-0. s 8.t*»o, 

■Wtttt**LTO& CWfc ltftK3<Dtt&fft?l 
No .6, 10, 1 1 2 - 2 . 5 Q e 

toossiaicNo.e, 10, 

m&m*mmm\^x^ ±m®z *> torn 
ttmmmm&'mm < * *> , 

[0 0 5 6] &fc, tS»l4©Sffi£»j£»Lfc 
S*£tt£«MffUt, ®3B, 8»0eKR£tt»0« 
[0 0 5 7] ttftBN¥£fKi. ttXEMIft5. 1 

mzmmsmmmmmm, rn^y f 1 0 

*MW4«ft* 9 

[0 0 5 8] F 1 0B, Wfc'W FtiBifvy 

P**U E^vFttJJ^37tT»8l»3y* 

*y/H£B2. 1 ToimiMiDm*irr«*^ 
MtJBV\ <?*77;Ktt0. 1 5 /imT&5 0 $fc, # 
.ft'xy FlCttE^^®^**t1-Sl^7 F*ffl 
I*. 

[0 0 5 9] H 1 0iDlM««t «£ 

m»5 oKeMfcaeiB 2 o n m-ea&s, ssMta 
mm 5 k 2 o g b / i n c h 2 K.mt zmmm 

U S/N*ff«Ufc. «l©No.6. 10, 1 lfil 
>W«ll«HI:^«« 2 JtJgfig Lftltt^ 3 1?tt, 2 7-3 
6 d B©ff£HtfJi(flf fiftfc, « 1 ON o . 6 , 
10,11 OJigHt^«2^)gLftlffii3T{i 1 

7~i 9dBo»afflA-ea5oft. 

[0 0 6 0] CCT, CMFM) fcJ;*?! 

6, io, i i^om^R2)=»jftbftatttJK 

3 TfB 4 - 5 fi^SgOlttm? 1 4 
[0 0 6 1] Sft, tt»AM«l (MFM) CJ;0»£ 

tfcflsmi^jgf* 5 © h 7 9 * oKf tmiidic^^Er 

[oo6 2] cn«, «i3©iitt7 1 4mm 
-T>h&<DX\ mm? \ 4m±o>msm&mim 

HSftftCfcfclBHUTioS. 99W**-V 
[0 0 6 3] $fe *H««0««E»II^Hn7tt, 



paiwiisiiiiiaiiis 



(8) 



13 



7vmmm*>hz < u 2 0 g b/ i n c h 1 m 

[0 0 6 4] ft*, *£ttM-?tta£ 1 1 LTtf^XS 
«t*«fflbfc#, A 1 *A SSWt, £fi£ 

i P^C o C r Z r &H©*McbTk 
[006 5] *ft, «tt»D«ttlB 5 «5HibTCo* 
±#:tbCr, Ta, NbJDm®7C*tP t, £51^*10 



#ffl2 0 0 1-319314 
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[0 0 6 6] »km ziwimiiolffl 

fb^)^2%, «2£>No. 1~1 OK^t^f-y-y h 
•WrvnSJtbfc. M fct, N i 0, F e 0, 

MgO, TIO. MnO, CoiO», FeiOifcSWi 

y»h2By-iT7-YA (NaaO-S iO*-CaO 

[0 0 6 7] 
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[0068] mwt&m 2 mm? mmmvm 50 1- 3 t, n 0 . 1 - s mmtsm 2 » n a c nts 



mmmmm, no. 9~io«xif*M© 

HMbM«#trtSAtt?'6 ^MStiTvS. 
CO 0 6 9] No. 2 — 1 0 tt, m- 6 ©&S# 6.5- 
1 3. 2 nok a?OSg/SStf 0. 7- 1 . 0, fcg 
■ : «5»fiOflff«8 (a) 1 
%fe/M<, JSffiBKBH-fffcofc. No. 1 & 

¥i£j&@#2 3 nm^o, mommwm. 
(o) «r^itso2 5%*jiiA«i«?ft?ft. 
[0070] No. 2^1 ammtmrni*, me 

t\ N o. I Ett. 

[0 0 7 1] S2©Mft^M:20±fclttii3^ 
«t*£, No. 2-1 0©$M3©!It®yi 4 

[0 0 7 2] LfrU No. Ifl!)«ttlWcttKtt«tl 

m io) wmmz 5%mz.%boi:K?it, 

2 0 G b/ 1 n e h ? £8£S!ir$l£iBi*fi i 
3 No. 2— 1 OQffiraWMtfff* U\ 20 
[0 0 7 3] fili**;- N a C ig&«l'ttX£*MB 

[0 0 7 4] QHfeM 3) #MUfett. 0 1 ©§8c 
l±K, atea/Wb (CoO) SiO 



i-NajO-C a 0*±B«»tt«y-^-f A** 
^XfcSisN,, TIN, FeiB&feBCoB&fita 

Luz—tfy ht &m^r, vmwv zmc **> 3 0 

n m,lJ|i©Sg*fc-« 2 *#«Lfc. 
[0 0 7 5] ^y^B*OJH8«Xlca«A r«ftffl 
U a«*Xffi*e2mTo r r. mUKtltta 
ft3^H8*3 0 0W, V-^-fZ^tf'?*©*- 
7^«2 0OWtU£, 

[0 0 7 6] 3 o oTiciniiUfto 

fb£«©itffl* t EMfci (MLfci 

©49. 8-1 2. 5 nm> SS/ftltf 0. 7- 1 . 0© 

Sl^SSSO^ (o) tfVQffljlQl 1.9- 
2 0. l%T'&-pfc a 

[00 7 7] «JPfili:tt» SiCh, N.a.O*J:tfCa 
OiMBfciLfcS iiN«. TIN, Fe 2 B£fciiCo 
BOdfehiWrSft-tVfc. IHMlO»*ttO. 5-1.0 
nni-e3&ofco ?-y«y KtcS is N<, T i N, F e» 
B*fcttCoB*anW-*cfcfcJ:3 s s&IMf*jS< T 

[0078] yam 4 j «nM 1 © 

N o. 3 2:NU^7ffi«:«iUl2««ALftttR 1 
tffl^T, *3K:^£9ftlffiEVURfifiNo. 1-7 

[0 0 7 9] 
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[oo8o]no.i~4 tmsaemmt* tmts 

«U *BIK4±ia»ttM3aHBjSLfe. 04 (a) K 
[0081] cflEURli, C r - T i h£ffl 

tfXE&ttSmTor r, SXDCl^ttS 0 OW/1 



0 0 mm 0 T?$-i>(, 

[0 0 8 2] flHtKtt, Co-Cr-Pt^-f-y 

U ]Rt3?Xfl£fttt3mTo r r, SADCt*ti8 0 
OW/1 0 0mmtft*5<, 
[0 0 8 3] *3taVTA5kl, No. 1~4 0K«E 
ftttttOWIIHl 314, *fflHt^W«2 0tt?ftftJ:tF 



(11) 

19 

[00 8 4] i4 {a) fc^f«il 3& Mtft 
[0 0 8 5] Sit, $HUKl 3©*?8»tt, T iifi 

ictoTWiwacta^*, >miii3®#?ffiRtf 
ea«i5tTiWt*ii»tn«, *>)8A. ao. 

[00 8 6] 04 (a) tejStttttK3tt* ftflitt?l 

4 LT4so, mmm±<Dmicm i s # & 

[0 087] No. 5 0flHKEflttft& Mt&«! 

z±t, mnommm 1 7 ^MutottiMi 1 9 

fr£>&3*W(Il 3*»*U *Ml 3±{<HM3 
fcflWtLfc (04 (b) ) o 20 
[0 0 8 8] EffBStl 3«No. 2©&gfEg8gft©ff' 
HWBMtTfffl^fcC r 9 0 T i 1 OOd**-?? h 

[0 0 8 9] MBBI3I*. No. l~4Q8£E£IWft 
mm 3 N o . 1 - 4 OBtftEraftottttll 3 fc 

[0 0 9 0] No.6<DflBNEMftft& No.5©«^ 30 
«K©littS? 1 4 ^HMtOttlMB l 6 Hit 

W3t»*Lft B B4 (c) KKtwmstt, mm 

?1 4*<BWl/C*tU «tttt : fPSI±©IIUc|fclMBl 6 

[0091] «ftK3 tt, N o. 1 ~4©fit»g/£T' 
IWcCo-Cr-Pt^-^ht »ft^U3 

o . 6 3 tt, N o . 1 ~ 4 <om 40 

[0 0 9 2] No. 7O««fi^j*C0?S«3ti, * 

muM^t, «Hfc£«2Bqis, tsaKov 

ffltt? t ^S«©fMfr 6 ft fittttH 3 £Jg>£ L fco 
[0 0 9 3] 14 (d) K^t«ffli3tt, «I£B?1 
4 wm bX te D , Hfflttt^ 1 4 l±©ffltcS^ffi 1 6 
m 5 . fl££II 3 tt . N o. 6 ©KfaffiiS»#©l!14!I 

traaMcMUft- no. i tDWM.mm#<owm3 



WH2 0 0 1-319314 
20 

N o . 1 - 4 OfifftHHtflHOSttK 3 Ett^T, 

[0094] No. i - 7<Dmummw<om<Bm 
©4«i j^cmu^x imtmm2 i t:x 

tf****/Mcja3LT^fc, L*»L, No. 6, 7® 
J;5fc, fi»'ft^- 4 <■ mm 6 .. h -r;v fi^i _ 

fco 

[009 5] *H»*Sm fflttt&ttffi2 &fltffiH3 

£<Dmmmt*ittb\cmmi s&mtmc r 

-TlS^MfcMcSSUfaft CrfcTi, V, M 
o, Mn, B, Wft£4^fc$^76mmft3&JR«t 

[0 0 9 6] «{t&»)I©JfJ$fc<};^ *©±te»« 

©##»JtPtfMFtCT*ff&o 

[0097] ws, Mwt'dWR. mmms&Kx 
iff* *o«*w»tfj»jfiE-e**. 

[0 0 9 8] GUAM 5] tMM-Vttt «4©N 

o. i~i 2K«tataT^x**«3gLft. 

[0 0 9 9] No. 1-1 2iamK^X»OMI 
ft^MI*}B*r«ft»t, 5 left 

[0 10 0] ¥J«2.3fc3.2jtm©IHb=r/Wb 
NaiO-S lOi-CaOSff?*, Sftlt, tUS 
»^©S 10.fcTlOi©a^« (S l0.tTlO.O 
*>Uitttl : 1) *84£St!fJ£-eSB£L7i: 0 

[0 10 1] l-*ffl^T«H4l^y5fyy 
«6K J: 0 , JP« 3 0 n m©SftWb^W*^ Lftc 

[0 1 0 2] S ft, #M^«±IC#S 1 0 nm© 
11*.! (Co69Crl9Ptl2) t«fi!cUft D 
ftft«# (1BHt*X*) tffl^ftlMr-fX^gBfc 
J:t)2 0Gb/i nch ! ffla©r-^%»^ Hffi 

Lftt?©s/N (dB) jt*a4tsr,, 

[0 10 3] 
t*4] 




[0104] 84©no. lams.Tjwett, mm 
itismm^mmftiDc 0 o*#g 9 w t %t% 

i«oa[ : fffit*t<aoTS/NffffiTUft, 

[0 10 5] No. TfOlMr-fX^Tii, No. 1 fctt 

aitjiff oc o oia^6 3 w t %t% usmtmftkn 

CfctfT**-*\ *®ttg, «M©*M 

CO 1 06] No. 1 OO&SEtV Xi'Ttt, CoOfc 
B6t»*»*NatO-S 10i-CaOS3?5^Eft 
*TS lO. + TIO.iUfcfe©T*&*. CoOfcR£ ! 



[oio7] « 4 6»awfc^«iii^«»tt ; faj»© c o 

01©ffiBtf6 5~9 8wt%©i§£ (WUf, g4© 
No. 2-6, 8~ll)tt, S/Ni^2 5JK±T& 

e£5llft|QSfc&4>*— ¥y V £ C o Oltf 

[0 10 8] Sit, lliffll:6m®ttjTO]£ft£%S# 
^#-^>*©i]&fcJ;oT, KIMB®tt$ttB-F 

T, iSttffil©iiffilfffB©»£ft®irT*t, SM© 

5, tss^m»om^mmmiitm^7, 



03) ^12 00 1 -3 1 93 1 4 

23 24 

* [o m si mftimme>Mmtc&, wsm&m 

CO 1 09] . 2W61Wle*tV>m GoOtNa s O- ©C o^ftSS^fflt^n*-. C o &&fftt c flftttftg 

S iOj-Ca.ORXf?*. CoOtS i Or + TiO, aHfctS-ttSattSff+JBfcft, ctttlRiSAlcG. 

V\ Sft, N a. O-S i 0,-C a 6jfotf5Xv to*'^ ofc&ifcWi^&ttS. C^actttKffifciiKc 

a, s i o,+t io^mmmthr. nmm e^s* a. mm&m* mm^m. 
i~-v«©bm*. mm, mimic^xmrnm wmt&mtmmmm^mmm 

Co i i o] immic tom&m. mm, m 10 & snie^^^fnKfefflv^ct^t^n 

*MO*ft^niE^>T, *W©ittSifi:.ttJ«M*ff* [0 115] 

z\z£t>, w*±mm%mt*wi» mama *mfc*tas, mmmm-m 

TVS C tiflBMffS U\, 

C0111] ft*. *%9ffll?tt, i£« 1 t LT BB 2 1 »»t^li(D^«%«1^^1- T E 

««*fflVVfetf, ^'JX^P>, *y£7&fr t 4(iJ* •pfeio 

U-7^>, -t;Vn-X, sKUttfterTU, *W5K, [B3] 8«KCmo«««»«^tll3»)HSE9T« 

*3i*AH, 7;l^t [g4] HSfetSf4©^E^*©*ji^t^ifffi 

***f*H*^^t)j:i\ urn m imvfflm 

mmf-m 7*/w»fc v-mk. *-k«. i-m iHiiftfaMtt. 3-im 4-«a 

YyLmEX'^^o m> e-m, 7, ie. i9-« 

[oii2] ^iM{*©^iesi/j^ctt, *wu m s, 9-mw. i o-**i<\*i-\ i i-m 

xm&ik%mftmkmt*MHBM&ib* e 'nvft-a, iz^^^a-f**-^, 13-* 

§° * mm. 

mil CB3] 

■ 1 m s 




(15) 
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C51)Int.Cl.' mWitm 
G 1 IB 5/738 
5/851 

HO IF 10/16 
10/26 

(72mm m n 

<m§m* m m 
02mw% miw % 

>MWBlW*»3W-tTii#HJ ft 



F I r-?>K (#*) 

G 1 1 B 5/738 
5/851 

HO IF 10/16 
10/26 

C7Z>BW3 ft* « 

8EB»Bfiilr**fr«r-tfrii#!% ft 

F 4K029 BA01 BA06 BA07 BA13 BA16 

BA43 BA46 BA48 BC06 BD1I 
CA05 EC03 DC16 
5D006 BB01 BB06 BB07 CA01 CA05 
5D112 AA03 M05 BB05 BD03 FA04 
FB02 

5E049 AA04 AA09 AC05 BA06 DB04 
DB12 GC01 



